The application of Socio-Technical theory 
INtrODUctION
The production of high quality software calls for close cooperation and understanding between users and developers, particularly during the requirements gathering and analysis stage. From a Socio-Technical point of view, the challenge is to recognize the interdependency of the stakeholders and to work towards creating the conditions in which the sub-systems work harmoniously with each other. Ways must therefore be found to close the User-Developer gap that disrupts interdependency. The first step would be to better understand the nature of the gap.
Software developers tend to have a technological mindset, being inherently inclined that way from an early age. Years of technical education and onthe-job training then follow to develop their technical skills to a higher standard. The pursuit of technical excellence, for many of them, is a matter of professional pride. Conversely (the majority of) software users have a non-technical or limited technical view of the world. Their interaction with software is a means to an end, not an end in itself.
This dichotomy is the basis of the gap under discussion here.
Bringing users and developers into closer cooperation through improved mutual understanding is in the best traditions of Socio-Technical Design. There should be substantial user involvement in the system design process Scaacchi (2004) . In the Socio-Technical context, systems are defined broadly. A system can be comprised of networks of users, developers, information technology at hand, and the environments in which the system will be used and supported (Scaacchi, 2004) .
Achieving this closer cooperation and mutual understanding requires an understanding of the dynamics of the organisational culture in which systems development is performed.
HIstOrIcAL VIEW OF UsEr-DEVELOPEr cultural Differences
Organisational culture is a useful context and perspective within which to explore the nature of the User-Developer gap. Culture is an organization's way of thinking about the world and itself, how to get things done, how to solve problems. Software developers living in a world of technology have their own cultures, their own deeply ingrained ways of doing things. Such a culture might find it difficult to readily understand, much less embrace the seemingly foreign culture of the business user, with their unfamiliar priorities, preoccupations, and ways of doing things. It is a case of 'same planet, different worlds'.
An organisation develops is own unique culture over time, evolving through the stresses and strains of its day-to-day operations. An awareness of the mechanisms of organisational culture may well be limited. People simply go about their jobs in the way they have become accustomed to, and do not think much about it until an external threat to their security and continued existence is perceived. Having evolved more or less effective ways of protecting itself and getting on with business, a problem arises when IS project management is encouraged to use processes like Joint Application Development and Participative Design. Developers are often reluctant to do participative systems development because it is seen to be expensive and time-consuming (Feeny, Earl and Edwards, 1996) .
It is perhaps for this reason that practices such as Joint Application Development (JAD), and Participative Design (PD) whose purpose is to facilitate user-developer cooperation are not practiced. While these practices are known to work when diligently applied, organizations often seem reluctant to change their ways. JAD and PD and other methods designed to bring about closer cooperation and understanding between users and developers are seen as contrary to the way things are done in a particular work setting, and are perhaps seen as being time consuming and therefore expensive in a "time is money" commercial setting. This is the likely reaction in an organisation where the Developer as Systems Expert paradigm is dominant (Hirschheim and Klein, 1989) . These are all good reasons to avoid using JAD or PD if you are a hard-pressed project manager.
Software developers apparently possess characteristics that inhibit their working relationship with other members of the organisation. As far back as 1991, Grindley surveyed IS directors and found that 46% reported that the culture gap between IS professionals and business counterparts was their most important challenge in terms of service delivery. 56% believed that the culture gap inhibits their organization's ability to achieve strategic advantage using IS. 56% is a startlingly high figure. CIO's or IS Directors are in a unique position to evaluate the effectiveness or otherwise of their department.
Grindley explains that the culture gap is manifested by users and developers having differing approaches to motivation, goals, language, and problem-solving. These differences brought about not only difficulties in communication, which is an overt manifestation of the gap, but also reveals that the mind-set is likely to be different. Mind-set can be said to be a covert manifestation of the cultural gap. Having different notions of goal-setting and problem-solving are indicative of these differences. Grindley's findings are consistent with even earlier findings of researchers such as Edstrom (1977) , Gingras and McLean (1979) , and Zmud and Cox (1979) when they reported on the distinctive ways of thinking and acting of IS professionals.
Taylor-Cummings and Feeny (1997) also highlight the existence of what they call the 'cultural gap' between IS developers and users, a factor which has been blamed for the failure of IT projects since IT projects first began in the 1950s. This cultural gap is widely acknowledged but poorly defined. Definitions of the culture gap are descriptions of the symptoms, rather than the culture gap itself. While it is not well defined, its existence is causing rising alarm among IS management. Taylor-Cummings and Feeny (1997) discuss a survey of IT directors in the UK, in which 47% of respondents said this culture gap is their biggest problem. 56% thought the gap was seriously hampering their organization's efforts to gain strategic advantage.
Taylor-Cummings and Feeny (1997) attempt to define the culture gap between IS developers and users in terms of two metaphors -organizations as cultural systems, and organizations as political systems (Morgan, 1986) . Taylor-Cummings ' and Feeny's (1997) definition is based on concepts of cultures and sub-cultures, diverse interests, conflict and power. This is a useful definition in the sense that it frames the problem in terms of culture. Other definitions discussed in this section have focused on differences in the thought processes of participants, those cognitive elements that comprise differing mind sets. Tay-lor-Cummings and Feeny recognize the explicit existence of organisational culture, with sub-cultural elements within the broader organisational culture who have competing priorities and interests that then lead to conflict as each subculture attempts to realize their own particular goals and priorities. Power is sought after as a necessary way of achieving goals. Wang (1994, p1) 
defines the culture gap as a conflict, pervasive yet unnatural, that has mis-aligned the objectives of executive managers and technologists and that impairs or prevents organizations from obtaining a cost-effective return from their investment in information technology.
This statement highlights the nature of the gap in terms of a misalignment of objectives. This is in agreement with Grindley's earlier study that discussed the problem in terms of different approaches to goal setting, problem solving and language. This misalignment of objectives causes impairment of an organization's achievement of cost-effective systems development because the two categories of stakeholder pulling in different directions.
In recent times this misalignment of strategic objectives, or the differences in language, approaches to goals and problem-solving, has been recognized and discussed in terms of the Business-Technology gap. Baster et al (2001) refer to Business-Technology gap (B-T gap) in terms of technology specialists lacking the domain expertise to react rapidly to changes in the business environment, while business users lack the technology skills to maintain the systems. This is discussing a gap in which the two categories of stakeholder are unable to adequately recognize, understand and accommodate the needs and wishes of the other. Technology specialists are identified as having well-developed skills at implementing technology, but do not have sufficient understanding of the way in which the domain or industry operates at commercial level. Domain specialists on the other hand have well-developed understandings of the commercial realities of their industry, but have only a sketchy understanding of how technology can be applied strategically to believe organisational objectives. Hornik et al, (2003) highlight that good communication between IS professionals, IS staff and IS users is critical to the successful completion of an IS development project. They point out that the ability to interact with all potential stakeholders in an organisation, to clearly document requirements, and to effectively express ideas has long been recognized by researchers and practitioners as critical success factors. Mann (2002) notes that there is little literature on the gap between end-users and the IT department. It has been observed that IT personnel have different personality traits than does the general population, going some way towards explaining why there is a gap. Martin-sons & Chong (1999) , and Shore (1998) discusses the important skills required for working in an IT environment, particularly those needed for effective collaboration with end-users.
categorizing the Gap
The gap has been categorized in no less than nine ways in the academic and practitioner literature (Mann, 2002 Poor communication is cited as one manifestation of a cultural gap between stakeholders (differing approaches to motivation, goals, language, and problem-solving, Grindley, 1991) . TaylorCummings' and Feeny (1997) discusses the nature of the gap in terms of cultures and sub-cultures, diverse interests, conflict and power. Communication is a consistent factor in each of these elements. Good communication enables the reconciliation of diversion and interests, poor communication makes the problem worse. Wang (1994) discusses the nature of the culture gap in terms of a misalignment of the stakeholder's objectives. The communication process necessarily mediates the formulation of objectives and strategic plans.
An examination of these categories highlights the importance of developing effective communications strategies, an area that will be examined the next section.
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User-Developer communication
The Information Systems literature is divided on whether user participation is desirable on development projects. Gallivan and Keil, (2003) typify one view, that users who are more involved during the requirements determination process are more likely to feel they have a stake in the system, and therefore are more likely to be satisfied with the system. On the other hand, Ives and Olsen (1984) in their oft-cited meta-analysis of 30 empirical studies where user participation was a key variable came to the conclusion that there was insufficient evidence that user participation provided benefits.
It is often implicitly assumed that any user participation is beneficial, yet this is not necessarily the case. Gallivan and Keil (2003) suggest that project managers and software developers must look beyond the information content that users provide. They should also investigate what information users may not be readily volunteering, and try to create an environment in which users feel free to openly discuss their concerns, regardless of whether these concerns are positive or negative in character. Gallivan and Keil (2003) acknowledge that user participation in system development is critical to the successful design and implementation of systems, but that it is dangerous to assume that user participation necessarily leads to successful project outcomes. They discuss the concept of power asymmetry between developers and users. Where developers had sanctionary power over users, users would be less inclined to adopt a system that they had jointly designed developers, even when the users had explicitly agreed to use the said system. Ineffective communication occurs when developers have this sanctionary power over users. It makes it more likely that they (the user) will not use a conjointly designed system (ibid).
User-developer communication strategies can be seen as a function of organisational culture. It might therefore useful to examine an appropriate model for understanding organisational culture such that effective communication strategies might be developed.
the Gap in Practice
An illustration of the gap in practice is seen in the following example. The developer group with their technical mindset is represented by the small organisation. They are embedded in the larger organisation as an expert technical group performing software development and upgrades on the larger organisation's information systems. Their relationship had been ongoing for at least three years at the time of the study. The data derives from a 12 month action research project performed by the author.
In this example, Johnson and Scholes (1999) model of organisational culture is used to illustrate the gap. Specifically, their six elements of or-ganisational culture form the basis for the analysis of the gap. The elements are described as follows:
1. Formal organisational structure, or the more informal ways in which the organisation works, reflect power structures and delineate important relationships 2. Stories. The stories related by individuals that embed historical events in the present and highlight important events and personalities. 3. Symbols like logos, offices, cars and titles; or the type of language and terminology commonly used; and which become a short-hand representation of the nature of the organisation. 4. Routines and Rituals. The routine ways that member of the organisation behaves towards each other and that link different parts of the organisation. Rituals include training programmes, promotion and judgments that indicate relative importance in the organisation. 5. Control systems, measurement and reward systems that emphasize what is important in the organisation, and which focus attention and activity. 6. Power structures, the most powerful managerial groupings in the organisation are likely to be ones most associated with core assumptions and beliefs about what is important.
The following table illustrates how the cultures of developer group (small organisation) differed from that of the larger, client organisation:
It can be seen from this table that on all six dimensions a continuum exists in which the large and small organization's occupied somewhat opposing ends. Hierarchical versus flat management structures, formal versus informal routines and rituals etc. Communications strategies that take account of this variability need to be developed to reconcile these differences if in an effective working relationship is to be achieved.
The results of this analysis can be generalized to include organizational units within a larger organisation, such as the IT development group and their relationship with other business units. Table 1 , above, highlights the differences in the organisational cultures of developers and users, which go towards explaining some of the difficulties experienced by the stakeholders of IT development projects. Users with their general, non-technical perspective and developers with their almost exclusively technical perspective do not inhabit the same worlds as each other, despite their being in the same physical location. They do not share a common world view and consequently do not possess a common language with which to describe their worlds to each other. A facilitator of communication to act as a bridge, an interpreter between the stakeholder groups is needed to bring about this common understanding and effectively close the gap.
Facilitator of communication to bridge User-Developer Gap
The nature of the gap has been explored and categorized in this article, and is seen in the context of organisational culture. Johnson and Scholes' (1999) model provides a conceptual basis upon which to think about organisational culture, and to perform an analysis that might be helpful when developing communication strategies to bridge the gap.
Using Johnson and Scholes' model to analyse the differing natures of two organizations interacting with each other over a 12 month period during a software development project shows considerable difference between the two cultures, highlighting the need to place an effective bridge across the gap in the form of a facilitator of communication. The study focused on an independent contracting organisation performing development services within the larger organisation. To some extent this has polarized the results in the way seen in table 1 above.
The evidence of the research project that gave rise to the above summarized results points clearly to be benefits of having an existing member of the software development team act as a facilitator of communication between developers and users. These benefits include deriving a clearer and more comprehensive understanding of the user requirements that can then form the basis of the developed system. This avoids the costly problem of discovering shortcomings in functionality after the system has been implemented.
Where available, business analysts traditionally perform the role of facilitator of communication between the business interest groups and developers. But business analysts are not present on every project. In the absence of a business analyst a technical writer might effectively be substituted in the role. The technical writer's ability to understand both technical and non-technical perspectives makes them well-qualified for this task. The technical writer also poses little threat to the organisational culture of the software development From the evidence presented in this article, it reasonable to conclude that system success is contingent on finding ways to bridge this gap that has been characterised in nine ways, all of them concerned with aspects of perception and belief among the stakeholders that result in misunderstanding and perhaps conflict. This is evidently a social process. It may therefore be asserted that a successful software system is a social system that has been technically implemented, and less a technical system that has been socially implemented.
A statement like this is at first glance a controversial one. Is not a computer system a technical system? Thus this article argues that a software system is a social system that has been technically implemented. In support of this statement, we need only observe that in reality what comprises a system is the collection of users, interacting with the software/hardware and each other to produce the outputs required by the sponsoring organisation. Without these socially-constructed agents known as users producing outputs that serve the organisation's needs, the system is little more than technical infrastructure waiting for user input. The technical infrastructure exists to serve the needs of the user; it does not, in the majority of cases, exist for its own sake.
For as long as developers continue to regard computer systems as primarily technical when it is actually a social system technically implemented, the social-technical gap is likely to continue. It may be unrealistic to expect developers 
